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1 

imx i ] ijiffl$%&wgz$ttti o 

fii#G-2 2 (fiiCD44Sift) 

[IUIifl3] &Wt&rfJi**HYi34> 
mBfrVhhm&2tR3M>4J*J»XV-J*. 10 

N)-«, /9, r, «v^Q7r-y'3o--»| 
^•(GM-CSF). -fy^-o^#y (IL)-la, IL-1/9, IL-1 
a, IL-1/S S IL-2, IL-3, IL-4. IL-6 S IL-7, IL-10 , 
IL-12 . IL-13, IL-15 , MN0EH?(TNF) -a, 'J 

y*F*xy(LT)- ^«nn^-PMH^(G-cs 
F) . -7^D7r-v-'3n^-»H^(M-CSF) . 
n7r->-'iBjtlfiite?(MlF) , &duMQiMH?(LIF) 

. t mm^&m&fvi mo) mm-2 (cd86) , 

CMRR3B5] *f-*ytty!Ky-AKi*jjW-SJMI 
# s xVf-/Pxjf^^T^Ty ; E:- T >A7'oS F (DD 
AB) , VJr\s*4tV-fcX7T^i/)VX.? J-)VTzl> 

(dope) *«ilil**ieiW>4AyyiKy-A. 
[ig$3 6 ] mmm, wummmmxh m 
i famo-r ^y y #y-A. 

[ ft 7 ] CD443Sf J3®i«fr\ y* U 

y.7y-v«BjB. M9itiiB?ft«n«q(6iEjni9>f ^y 

'J^y-A. 30 
[»*«8] fiOW8HHMt**tr*f-*>1t'JaKy 

iattG-2 2 (fitCD44Jtft) £»U SteU ffiSt 

& t -f l> 4a / y #y-A*>WW§rife. 

[ii««9 ] vimmmtf. *y s f\ t^asst 
-?y*5M f, atflw^p*»feift*s*»4>ajdr*ufe 

m. 

[0001] 40 

wmasim&mswizmx ut f - ^ 

*>f Ay y^y-A, &tf»g«{c-? 

[0002] 
[ft*ft«] 

1. -fe?5KXIi8tFa^t# 
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{c^I^^r^fft LT<0»je«)l««lfc:«3e<^»fflK4t 

vvciiH*«lW>3K li*y o-S^fcTHBSGPfcfc 
!Bi«t=UaERJB5fcSjBt4fc», SBSL «4X 

[0003] y^h-^xo««ti^a-c\ *rtamij$ 

SxyvfWBBWi, 1M F;M ^ WtOTftSTNF- 
a (ttg«5EH^) *Wf*yn/9A*IIl5&07tf 
F 4 v^HXir- F+OtHM <y h ^flftft-t* 
tlX^& [Jarvis WD. Kolesnick RN, Fomari FA, Tra 
ylor RS, Gewirtz DA, Grant S, Induction of apopto 
tic DNA dainage and cell death by activation of the 
sphingomyelin pathway, Proc. Natl. Acad.Sci. USA, 
91, 73-77 (1994)] . -f Vd'Sxy >-<7)fln* 

m-^-vty^-X'hht^thtlX^h [Kolesn 
ick R, Golde DW, The sphingomyelin pathway in tumo 
r necrosis factor and interleukin-1 signaling, Cel 
1, 77, 325-328 (1994)] . *l.aSO»CfcV^T. 

m?-aX'M®-tti\$T*h-i'Zi)mmiiti&. rv* 
<r»§&tzmmt>tii>tf. t}L*>ztummx'§>< 

<D?V*-vW&X'te7#V-i'A&WmZtl%\'\ - 
UX"&tL*y$. F«»«rC**C2-4r9 5 F*x^y- 

2r^-f&*ffi$r^-ri&*^^itl» [Obleid LM, Lin 
ardic CM, Karolak LA, Hannun YA, Programmed cell d 
eath induced by ceramide. Science, 259, 1769-1771 
(1993)] tf. ?V*-VimX'lt®&%T#h-i'A?> 

mmiizcr)jjmx'U%*>bti&\ Lmmmwm 

mizmit:b$izi,wt&. ffizstsLMt&fmmz 
TXh-isximmx'Z &ttm%tKftt ixm^m 

^hX^&tf?V*-vMMX'imm<?)%,i}f)MzZ 

ims&tfhi'Mzim (oixt „ ifcffixmvijm 

Ttt* y 5 YXlttnFastmzm^X / 'J ^-^MMZ 

j-miti&tzzx'bh. 



3 

[0 0 04] 2. hX\£&BFF 

m^tixmazmx^i. m&mkTtixco-? 
Kztixm. &mm&t ix<ommm±2ti^ 

fo& [ShinkaiM, Suzuki M, Iijima S, Kobayashi T, A 
nti body-conjugated magneto liposomesf or targeting c 
ancer cells and their application in hyperthermia, 
Biotechnol. Appl. Biochem, 21, 125-137 (1994)] . 

-o x mi^mmvf&wimmmmz v wzMm 
£<-??*?j hzmAxz&frt,zfrfrix^&. 
[ooo5]-*, ®tt%< ?>t hmx?mu)W®£ 

ixm^^tixti'o. %£mm<. mmmi> 

m^$H®#T-ttl>X'hZ> y^y-Afcag^cofifti: L 

xm^m^zztix^z. mm. Feigner t>m 

»^&&$WTf3lf &##-C£>l> Z t SriSKftU *fc 
in vi vojtfS^SAKtS wt # < fljSSr W-f 6 1> COT 
^■rfc^lEHJILTt [Feigner PL, et al., Proc. Nat 
1. Acad. Sci. USA, 84, 7413-7414 (1987), Feigner P 
L, et al., Nature, 337. 387-388 (1989)] „ Aft<o 
Ji. VXV-MZXhmfcf&Xfc^XTyXS. h'O 
i)XV-A'\c?)&®® ( O^V-^Z^MiXtllZ 

*trofci/c. n— (a-hu^^ryt-jrr-fe-?- 

)V) -y'Hr v/U-D-^^^'f h^D'J H (TMAG) 
t«RU ^frfc^'^n^/W^rf-^nyy 
(DLPC) , a^W'f/i'ta7rf^x^y-;i/ 
TSy (DOPE) *-jgOtt*Til»^<y*r«m,fc* 
f-^-yttU^y-AAfft^DNA^KOji^Sr^L [Koshi 
zaka T, Hayashi Y, YagiK, Novel liposomes for effi 
cient transfection of #-galactosidase gene into C 
OS-1 cells. J. Clin. Biochem. Nutr. 7, 185-192 (19 
89) ] . ttzWtCDMZi *)ffi®tS>%SM ] JXV-M. 

x'amm&m®x't>&±.. m&m^ztmst 

X^Z> [Yagi K, Noda H, Kurono M, Ohishi N, Effect 
ive gene transfer with less cytotoxicity by means 
of cationic multilamellar liposomes. Biochem. Biop 
hys. Res. Commun 3, 1042-1048 (1993)] . # 
^jf^ttU^y-A<0tdt>fcOWflJ^ti. */?u- 

i-^ti^v^y^m^-t^ztizx^x. ®£W 
zmmizvxv-&*i}(&z-£&zbX'S>i>. 

Vtfrt VrVX-HZttthf-yri (targetin 
g) iBSto^TBML. aem*3*ifclMW>l 0 
~2 0%tfin yitroX'VXV-J*-m-ft1&&r?mxmz 

wm.=f-*?mt& zt.wo *v-Mzmt 

sT-vMBt y ? u— rvH/tftG - 2 2 h Z 
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H B JL*: [Mizuno M, Yoshida J, Sugita K, Inoue I, 
Seo H, Hayashi Y, Koshizaka T.Yagi K, Growth inhib 
ition of glioma cells transfected with the human 
/3 —interferon gene by liposomes coupled with a mo 
noclonal antibody. Cancer Res, 50, 7826-7829 (199 

o)] . zix^n^ytu-^fvvmw)**/-^ 

<7)&£12\ fl^RJE. #J;tJ£Leserman£> [Leserman et 
al., Nature, 288,602-604 (1980)] liZftW SRftL N 
-b H n^f 9 S S J)V- 3 - ( 2 - f U s^S/'-f 
10 :*) rottf^-h (SPDP) Sffllr^Ctti-jTff* 

•3. U-ity-A^as*. HasaBBB^^e^AR 

WWufc 4 Ay y jKV -A Ufc. 
[0006] jaJrfHWWcS^S , 5 HWas 

fc. ±Sc7)«kp^Ayy^y-A(7)fijffl<7)nitgtt*5A 

[0007] 

20 [*»»WIHfcl, J: d fc-fSiRffi] ftl&HjOiWIi, ffl 
>f Ayy^y-A, &6tffc*:h&tf>lWfcfr8«t** 

S ^ t "CS> <§> o 
[00083 

30 ft. hXJijte^^MStSffl^aftRWtRlE 
^6*y?o-^;M&IftG-2 2 (SiCD44taft) 2r*S£ 

t ± o . i ti*> mmx < ^mmnzmmmmx 

>J ^-viiW h— v-x SrJ»JpJ: < is#-c^ h z t 
[0009] -«r*%*JKBtt. -fe^ 5 H, fitFasfit 

ft. bar/jfg^*^B£i.P*^S(msSi 
mmmmzmMMizMmizm-th*; 9 o- 

40 -f/Wfitft (6iCD44titft) *fS^S*fc*f-*yttysKV 
-ACJtAXti^Stfv: £ Sr^iSi: -tS Ay y ^y 

-j*%bmz%nwmmzmh\;mz*%.mm 

mzmm-i. 

too 103 

[^BSOHSfe^ffi] 

i/lVTV^-V&yu S H (DDAB) . i/'*U^>f /W?^ 
7Tf-^x^y-;l/T5y (DOPE) (?>2U%<?>$i'gb 

50 cD44*jS*o^iLTv^ii«iffl)fi (/y*-v«, y 



(4) 

5 

n-^Sl* UfiLCDUVLm X-ffifcZtlZ. 'Jtfy-A 

>vny> (DLPO ZtwaVytimzmui-lW&ltb 
h. ffim>®<7)Ub^X'b&mmtjE<D%ffi£VXV- 
A£4;tl>ll§«-ej>£. A^SIiM^^fiJffll-SvlttJ; 

cornet m^mm^mm. -r^b-h^mz 
^o&mm&x&mm. (*?$ vxam^mxa 

y #y - A.ffl$frmcomxxi±&im®m±iz t o& 

**of^l>. DDAB. DOPET'2 : 1 

[ooin m&mmzmAtz>tnjm%mm 
*miz&^xmmwM*<m\-tzimmmm. 
wmMizmxz tixwrnmrnism i a 

itzmAZtixTXh-i/xiMm^mmx'Z&ho. 20 

«itf-fc5 5H (C 2 %L<liCe -tyiYXli^m 
<0TsKb-^*SHrc*4-b5S HSMMk) . ffiFas 
fit*, Xlili««B)fi*caHRWfc:#A§^Ta5!ft^i3»li 

JlKWlctt-f y^-7xoy(iFN)-«. /S. 8 

-uA*V (ID-la. IL-1£ S IL-la, IL-1/3 X IL-2, 30 
IL-3. IL-4. IL-6, IL-7. IL-10 . IL-12 . IL-13 . IL 
-15 . »gi^EB?(TNF) -a, 'J >-V(LT)- 
/8. ^«3P--flJStH J F (G-CSF) . 7^D7r-y 
no^-»B?(M-CSF) . v^D7r-v'jS^ffi±H 
?(MIF) , Wmmsa-W . Ttt«gttft*fl« 
H?B7(CD80)&tfB7-2(CI)86) . *yr- • y#Vr-\ 

li, 4«D«!«l*JBV»-CIIIW»fe«ILT»fe*lfccD 
WjXV-Xmm (PCR) *0*Sfefc«oTft 

[00 12] G-2 2*y?n— J-zHBttt (6tCD44 

m) 

*m$t!><rmi£* 9 1 r- *- viMBL > y J- 
7«fi, ^(iiftSWfla^-SPJi'J W^f)hoiDing recep 
tort LT|i|S$<TJtCD44**ja*Jt:^LT^SfcV^ 
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'ttfotlti [Wakabayashi T. Yoshida J.Seo H, et al., 
Characterization of neuroectodermal antigen by a m 
onoclonal antibody and its application in CSF diag 
nosis of human glioma. J Neurosurg, 68, 449-455 (1 
988). Okada H, Yoshida J, Seo H, et al., Anti-(g 
lioma surface antigen) monoclonal antibody G-22 re 
cognized overexpressedCD44 in glioma cells. Cancer 
Immunol. Immunother. 39 , 313-317 (1994)] . im 

a, fismzm. ttcbhmmtizm.ztitm. 
x^fcLKvvznmmbitwmmm&u *# 

t>tift>\4 70 ZblzZ^XfidZb 

*>* mtw(3b')2<7>^-rtix'$>'>xi>z. 
[0013] mmm 

zmmMitmmmmmMX'&iyv*-'?®®. 
y. 9 y - vwmximm&mmx'b z> . 
I o o 1 4 3 A Ay y ^y-AoiH^ 

Ay y *y -Anmuirmk ixit, zwa 
y xv-j*mm®<n%m%mx'»>immizm 

wMzmmLtzmimm^imism (-^sh 

W%&{i^OD*;l/A{cjgj!f^iO^-cy y-ABt 
fffcv^LjtcjgiH-S) £xe»y Weill*, n-*y 
-x^-KV-^fcT^Sr^S-fry^y-AK^HS! 
■t*. ZtllZinFastflfoXli-??*?^ hXimfctt 

;MK* (ttCD44«:f(c) fcl/m>lfc*tl/C2ng*W>>2jUg 

Ml ( ty ^ o-^A«ft**tr ) OS^JtliBtS 1 /z 
■9l*fc 0 =E y ^ o— t;MK*{± 2 ng*»^> 2 ^g. v/^. 
^'f h{i5*>4>3 0x<g. jtfi^±5*^3 0jugjWJ* 

[0015] I^KL 

^onjls^AtcjBffLfcfriB^IIMKrv^a^llllt (* 
7 S Hco^<i^DD*;PAH^M^^<O^T-y^y 
-ABI»t^oLj:(cm^-r&) ^Xe-yytcm. O 
y -xy^p-^ ^T^«S:|gyl$^ 'J .-Ky-AH 

mtu\ -if, zvmmmx'h&viftxiiv?* 

?4 YX\i.mrf\i*iX?tim<WT)Vb l. m? 
T)V (*8r&(cj:oTtt2«Bl) b Us|fV-AK«/<-f T 

[0016] *w»*w Ay y^y-Aoa4»®t U 
•ctt, mmuum^jeL^^inMmXiAm 
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y#y-A«ft4»i, 
hi. 

[00 173 

[HSfcffl l ] F#fM Ay y ^V-A<7)pSS 

( 1 ) *55 KJitfy#y-AJMW 

C2- -te5$ F£MATREYA INC., Pleasant Gap, PA, USA 
<t *}; i?*1-)V i J*99Tri')VT>*:-*7J>7u$. F(D 
DAB), WX7rfy/W »J y(DLPC)£Sigm 

a Chemical Co., St., Louis, MOJ: 0 ; fLT^W 
>f r f-S^-X? y -;UT 5 > (DOPE) £Avanti 

Polar Lipids, Birmingham, AL «k9WAU iftfcffii 

[00 18] (2) G-22 *y^o-^;HBtft«WR 
t F ? y V*i)iSoaiBt>im (CD44) 
y?o~*vHKK (v>XIgG *y?n— *vntfr) 
ti\ Wakabayashi, T. et al., J. Neurosurg., 68, 449 
-455, (1988)«BIMCftoTtf-5fc. *rtF*"J*- 
V«»SK-MG-4T'*g'fb Lfc V^^WIWMBIBI* 7>7 
^SXD-V«^NS-li:Dippold WG, Lloyd KO, Li L 
YC et al., Proc. Natl. Acad. Sci. USA 77, 6114-611 

8 (lmizft-oxMsitz. r*)*--?mm. 

fc. SfflUyvf 7'J F-^BALB/cV^WgSU 
IS* J: 0 BWt-f ?o-^/t-j5i#£t#*:„ 

[0019] ( 3 ) y^y-Acoiss 
y#y-A*>HRn. ^*ty--Ky-Ac7)isgco^co^ 

Offofc. if. DDAB. D0PE2WW2- 1**1:2:2 
XJil:2:4(:£*2 ^moO^ffl^t^nn^Afc^ftfS 
£U y 3 yft L fcSSSS'ff OJ&T-Q- ? y -x; n'.-KI^ 

(2) TWKLfc2/xg <9G-22*y?n-^/MKft££tf 
^/i^ynwyyiagffi£500 //l SJnifc. MC7-f 

/PAt yyiesffi?sS"i-t?n:s^S:fi^!Bj*«}f?tfc^s 

[0 0 2 0] (4) -fe7SH^B6«Ba^<^IA 
bh^y^-VfflflS U-251SP, SK-MG-l,&t/T98GSrlO% 
^MtelfiifltiitFCS) , •XF^rFV'f vi/(100/<g/ml) 

. y(100U/ml) , 4mM L-^U^ S yKRt^N 

<&4MT$. ySSS-jSJDL^Dulbecco's minimum essential 

medium (DMEM)T'S4# Itz. 
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[0021] m?v*-vMMcr>%mmmmm a. 

5 X 10« eel ls/ml )2ml * 7r;P3>-(Falcon)rL'-h(# 
3046) 0*»>x;WCJt*. 5XC02 . 95% ^^l?H^ 
T. 37CT*24^-f > * F L£. 'J --Ky-A&ifc 
30m1 (60nmol JgR) £, */Wfc$#l:2:2(=DDAB:D0P 
E:C2-fe?$ F) <9i#-fe7$ F?>&ifcifl£#12,uM fc 
frl..): Xf± ; E^Jt*A { l:2:4(=DDAB:D0PE:C2Hr5 
$F) <Ok#*5 5F<0«»iME**24juM fc =5:6 J: 31= 

10 I , MM* S C3TC X'-imfflJ V* F Ltc . 
rjyFn-^fcftSgytfy-AfcDDAB, DLPC, &tfl)0 
PE£fflV\ *;WW£«l«ll:2:2 THRU:. 
[00223 CliSttWn 
(1) DNABfmL^ff 

(^T}£) DNAUfmt;<0^-*f5:. (Jarvis WD, Kolesnic 
k RN, Fornari FA, Traylor RS, Gewirtz DA, Grant S. 

Induction of apoptotic DNA damage and cell deathb 
y activation of the sphingomyelin pathway, Proc. N 
atl. Acad. Sci., USA.91, 73-77 (1994)) HKtoMi 
20 mi,z^<D&&ZtnLt:%7tfa-X?j\,mfmmz}; 

2B8L mmffoximmmmzmi. 0.5% sds/o.i 

M NaCl/lmM EDTA, pH7.5Cj§jgL, -?-<0?ll}??8*TOf 
fe'K(100//g/ml) T'50'C, 12^J0SL-^. 7Df 
^— fe*K£94*C, 5 ^BBBaEtttiifcfcioT^ffifl: 
1/10«»<5D 3M Wmi-hU -7^1^2.5 H$Ji^ 
X^y-^*DNA*itRS**fc«>fcllIifc. &fi$Bt 
£-70 iCT15*fiB*L^ 30,000Xg t'lO^SS't^rlS L 
Jt. ftf^{C^ yh£TE20jul {Cj§»U. 0.4 xzg/ml<0 

30 x^- j/'^-t. ro s h *iswxrtfv--zyii'"cvss&n 
itz. Mmw-yiwftTx-^mituz. 
[0023] mm) -fe5$ K-^Ayy^y-AtT 
*ratfc««iiiiB3&»fe«ajLfcDNAii. r^b-xx 

c7)!Rfffi-CJ)*^y ^5 ^W^y-ADNABrfr^N^^ 

a^«^*»Tn7 -f-/l/£*U^ (HI > . 
[0024] (2) ■fe5 5F-y#V-A<O«06WBfc 

LTPSL^-b5 5 F y^y-A 
40 Jt$l:2:2(=DDAB:D0PE:C2-fe7$ F) ; ig«64><7)-fe5 S 
F§*liSISl2^M . X« ; E;Ht*l:2:4(=DDAB:D0PE:C2- 
•fe 5 5 F) ; ^IWtfD-fe 5 5 Ffi»jft!£24;ti M) \ 

i«/y5i--viWBfcyjKy-^fflaL"C48 

BMBffft, ^ir-f Fy-^-TT'FyA-y-y/U-i^ 
Zmiti£M$m<»m&lz*iXmi&Lt:. nyFn 
-/PfcL-T. SyjKy-AXtix^y-^-jSljg-t^S 

f (x? s-^ni&Mzii&xmznit:. 
[0025] (saDfEifcjsv^r. i«iJiastt(%) . 
50 mmmmmiizm&mmminw&'&t&vxv 
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ofcOKWU -t75KU^V-A12//M T'Ji3a£T 
*5«ftK:8vvt«lB*tt>WMu ■fe7SF-4Ayy* 
y-A12/xM Xii. ?^>I:a^IMtt?:SL. 

y -)V - mm 'J # V -AOi^ Jtlfc L student-t t 
est ( P <0.01)KJ:S«ttWIIMJi. *9SK-U#V- 
Afc«fc 0»ItfcU-251SP &t/SK-MG-l . 

$ f -4 Ay y ^y-Ajsa^T^fflM^fev^Ti.^ * 10 



[00 26] •fe5SF'J*ry-A24//M tt-fe5S 
Fy^y-A12juM KJt^TflVVWWttfcipU 

tt(i % -fe 7 s f - a a y u jjcv - Atctjv t phmcjl 

Wife. *fc» SK-MG-1 &tm(Kta*ftftltJI4<A6tl 
ft. 

[0027] 



j&ay^y-A 




U-251SP 


SK-MGl 


T98G 


£y*y-A 




2.0±0 


5.8±2 


8.1+1.2 




F (12x1 M) 


7.5±1 


35.4+2 


50.0±2.4 




(12/iM) 


34.7±2 • 


54.6±1.5 • 


60.6±1.4 


•fe^SF-^fAyy^y 


-A (12xi M) 


56.3±2.5 • 


63.8±1.5 • 


80.3±0.7 • 


x*y-/>-*||H:9 5 


F (24xi M) 


33.1 ±1.5 


39.2±3 


56.1±2.4 


•fe7 5Fy^y-A 


(24xi M) 


44.2±2.5 


69.1+0.35* 


81.8±0.3 • 


•fe5 5F-> f^yy^y 


-A (24xi M) 


61.8+2 


72.4±1.7 ♦ 


86.3±0.6 • 



NUBfttt (%) 

• mk#mm>*) student-t test 
[00 28] [£Jtffi|2] W&W&%4h.JVX 

( 1 ) j5tFas$t^a^y;Ky-Afflli» 
fitFastiiffcJiMedical and biological laboratories (MB 
L), Co., Ltd., Nagoya, Japani <5fllAW:. Udfy- 30 
AfflBIJtJilj5fE<7)rj:<T*S>*. 

[00293 (2) G-22^y?n— +;Wfii«c (tfiXD 
44fiW*0 

[00 3 0] (3)t)iFastji«c^-fAyy^y-A«0 

fflasVmism Ay y #y-A«>HK£££jR y #V 

gfcitZ itfr& S W£T ^'5 ^cH /W**7 r ^i^n 40 
y>- (DLPC) Sf^nyyilMfc^DU:. -t&fc^DDA 
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(54) IMMUNOLIPOSOME FOR TRANSDUCING TUMOROUS CELL OF ANTITUMOR 
ACTIVE SUBSTANCE AND ITS PREPARATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce an immunoliposome, capable of effectively and 
selectively transducing an antitumor active substance into a tumorous cell by bonding a 
cationic liposome membrane containing the antitumor active substance to a specific antibody 
selectively reactive with the tumorous cell. 

SOLUTION: This immunoliposome for transducing an antitumor active substance into a 
tumorous cell is obtained by bonding a cationic liposome membrane containing the antitumor 
active substance to a monoclonal antibody G-22 (antiCD 44 antibody) selectively reactive with 
the tumorous cell. A ceramide or an antiFas antibody capable of efficiently inducing apoptosis, 
a magnetite capable of manifesting hyperthermic effects and a gene effective in antitumor 
effects are preferred as the antitumor active substance. Dimethyldioctadecylammonium 
bromide and dioleylphosphatidylethanolamine are preferred as a lipid constituting the cationic 
liposome membrane. A cell of a glioma, a cell of melanoma, etc., which are cells excessively 
expressing CD44 are preferred as the tumorous cell to be an object of treatment. 
Furthermore, the daily dose of the immunoliposome for an adult is preferably 10-1000nmol 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Immuno liposome characterized by making the cationic liposome film containing the 
antitumor activity matter combine the monoclonal antibody G-22 (anti-CD44 antibody) which reacts 
alternatively at a tumor cell. 

[Claim 2] Immuno liposome according to claim 1 as which the antitumor activity matter is chosen from 
ceramide, an anti-Fas antibody, magnetite, and the group that consists of a gene. 
[Claim 3] Immuno liposome according to claim 2 whose gene is a suicide gene or a cytokine gene. 
[Claim 4] Cytokine is interferon (IFN). - alpha, beta, gamma, a granulocyte macrophage colony- 
stimulating factor (GM-CSF), (Interleukin IL)-lalpha, IL-lbeta, IL-lalpha, IL-lbeta, IL-2, IL-3, IL-4, 
IL-6, IL-7, and IL-10, IL-12, IL-13, IL-15, tumor necrosis factor (TNF) - alpha, Lymphotoxin (LT) - 
beta and a granulocyte colony-stimulating factor (G-CSF), A macrophage colony-stimulating factor (M- 
CSF) and a macrophage migration inhibition factor (MIF), Immuno liposome according to claim 3 
chosen from the group which consists of a leukemia inhibitory factor (LIF), the T cell activation 
costimulatory factor B7 (CD80) and B7-2 (CD86), kit ligand, and Oncostatin M. 
[Claim 5] Immuno liposome according to claim 1 in which the lipid which constitutes the cationic 
liposome film contains dimethyl dioctadecyl ammonium bromide (DD AB) and dioleoyl 
phosphatidylethanolamine (DOPE). 

[Claim 6] Immuno liposome according to claim 1 whose tumor cell is a CD44 superfluous manifestation 
cell. 

[Claim 7] Immuno liposome according to claim 6 whose CD44 superfluous manifestation cells are a 
GURIOMA cell, a melanoma cell, and a lung cancer cell. 

[Claim 8] The preparation approach of the immuno liposome characterized by adding the monoclonal 

antibody G-22 (anti-CD44 antibody) which reacts alternatively to a tumor cell, mixing on the cationic 

liposome film containing the antitumor activity matter, and shaking at it. 

[Claim 9] The preparation approach of immuno liposome according to claim 8 that the antitumor 

activity matter is chosen from ceramide, an anti-Fas antibody, magnetite, and the group that consists of a 

gene. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the immuno liposome which introduces ceramide or an 
anti-Fas antibody into a tumor cell alternatively, and can guide apotosis efficiently, the immuno 
liposome which introduces magnetite or a gene into a tumor cell alternatively, and has the description as 
a vector of warm temperature or gene therapy, and those preparation approaches. 
[0002] 

[Description of the Prior Art] 

1 . Ceramide or anti-Fas antibody apotosis is the format of the typical death of programmed cell death 
(physiological cell death produced to a specific part at the specific stage as conditions indispensable to 
normal generating and differentiation), and is morphologically characterized by the phagocytosis of the 
corpuscula bulboidea by chromatin condensation, cytoplasm concentration, pyknosis, those 
fragmentation, the formation of the film encapsulated corpuscula bulboidea, an adjoining macrophage, 
an epithelial cell, etc., and digestion. In the conventional cancer therapies (a chemotherapy, 
radiotherapy, etc.), as for many of tumor cells, cell death was brought about in necrosis. In order to 
cause an inflammatory response in a perimeter organization unlike apotosis, strong adverse reactions, 
such as fever, nausea, and vomiting, were accompanied by necrosis. On the other hand, apotosis is 
expected that there is very little adverse reaction in order not to follow an inflammatory response on a 
perimeter organization. Therefore, when clinical application is viewed, making a tumor cell result in cell 
death in apotosis lessens adverse reaction, and it is thought that it is effective in drawing an efficient 
cure. 

[0003] Although the device of apotosis is various and there are many points which are not solved yet, 
the sphingomyelin metabolic fate in which ceramide participates [Jarvis WD currently expected to 
constitute the initial event in the APOTOIKKU cascade of the programmed cell death which TNF-alpha 
(tumor necrosis factor) which is one of the cytokine guides, Kolesnick RN, and Fornari FA, Traylor RS, 
and Gewirtz DA, Grant S Induction of apoptotic DNA damage and cell death by activation of the 
sphingomyelin pathway, Proc.Natl.Acad.Sci.USA, 91, 73-77 (1994)]. Moreover, it is thought that the 
ceramide made by hydrolysis of sphingomyelin is the second messenger cable who mediates the effect 
of TNF-alpha not only in apotosis but cell proliferation and differentiation [Kolesnick R, Golde DW, 
The sphingomyelin pathway in tumor necrosis factor and interleukin-1 signaling, Cell, 77, and 325-328] 
(1994). It sets into a certain kind of cell, Apotosis will be guided if it stimulates by TNF-alpha. Although 
it restricts and accepts when induction of apotosis is a high dose partly also in a GURIOMA cell, rather, 
it is exceptional and apotosis is not guided in many GURIOMA cells. On the other hand, dissolve the 
C2-ceramide which is a synthetic ceramide analog in ethanol, a cell membrane is made to penetrate 
efficiently, and, as for induction of remarkable apotosis, [Obleid LM, Linardic CM, Karolak LA, 
Hannun YA, Programmed cell death induced by ceramide, Science, 259, and 1769-1771] (1993) as 
which the paper in which how to guide apotosis is shown is regarded are not accepted by this approach 
in a GURIOMA cell, either. This fact can be said also when the anti-Fas antibody which guides apotosis 
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to various cells is added into a GURIOMA cell. Although the anti-Fas antibody is characterized as a 
typical antibody which can guide apotosis to various cells, only in a high-dose case, in a GURIOMA 
cell, the susceptibility is accepted slightly. Therefore, by the conventional approach, in order to guide 
apotosis to a GURIOMA cell efficiently using ceramide or an anti-Fas antibody, another approach is just 
going to desire. 

[0004] 2. The magnetite which is magnetite or a gene magnetism particle attracts attention as a new 
bearer of local hyperthermia. Examination with already detailed the exoergic device and its description 
of magnetite as a magnetic particle is made. As a warm temperature derivative [ShinkaiM by which 
****** is being established, Suzuki M and Iijima S, Kobayashi T and Antibody-conjugated 
magnetoliposomesfor targeting cancer cells and their application in hyperthermia, 
Biotechnol.Appl.Biochem, 21, 125-137 (1994)]. Therefore, it has started how a success of local 
hyperthermia can introduce magnetite into a tumor cell efficiently. 

[0005] On the other hand, the current human gene therapy many is started considering the U.S. as a core, 
safety is high and research using the liposome whose introductory effectiveness is also a high lipid 
capsule as support of a gene is made. For example, it offers that Feigner and others is an efficient and 
simple means by which cationic liposome carries a nucleic acid and protein to various cells. Moreover, 
[Feigner PL proving being what has many advantages in in vivo transgenics, et al., 
Proc.Natl.Acad.Sci.USA, 84, and 7413-7414 (1987), Feigner PL, et al., Nature, 337, 387-388 (1989)]. 
Yagi and others about the transgenics by liposome The rate of embedding to the liposome of a plasmid 
(it is said for embedding of putting in the matter into liposome that it carries out), As an ingredient 
which does research from the transgenics to a cell, and the field of manifestation effectiveness, and gives 
positive charge to liposome N -(alpha-trimethylammonio acetyl)- Didodecyl-D-glutamate chloride 
(TMAG) is chosen. This and JIRAU roil phosphatidylcholine (DLPC), The cationic liposome prepared 
combining dioleoyl phosphatidylethanolamine (DOPE) by the fixed ratio shows incorporation of high 
DNA. And [Koshizaka T, Hayashi Y, and YagiK, Novel liposomes for efficient transaction of beta- 
galactosidase gene intoCOS-1 cells.J.Clin.Biochem.Nutr.7, 185-192 (1989)], Moreover, on [ where the 
method of preparation is simple in the multiplex layer liposome prepared only by shaking ], That safety 
is high Reported [Yagi K and Noda H, Kurono M, and Ohishi N and Effective gene transfer with less 
cytotoxicity by meansof cationic multilamellar liposomes.Biochem.Biophys.Res.Commun 3, 1042-1048 
(1993)]. Furthermore, another advantage of cationic liposome is making a specific cell attack liposome 
by combining a monoclonal antibody and ligand. this invention persons inquire about the targeting 
(targeting) therapy over HITOGURIOMA using the aforementioned cationic liposome in collaboration 
with Yagi and others. That 10 - 20% of the cell by which transgenics was carried out discovers this gene 
after liposome-medium transgenics by in vitro, and by combining the anti-HITOGURIOMA cell 
monoclonal antibody G-22 with liposome That introductory effectiveness and tumor cell singularity 
improve Proved [Mizuno M and Yoshida J, Sugita K, and Inoue I, Seo H, Hayashi Y, and Koshizaka T, 
Yagi K, and Growth inhibition of glioma cells transfected withthe human beta-interferon gene by 
liposomes coupled with a monoclonal antibody. Cancer Res, 50, 7826-7829 (1990)]. Moreover, 
association to the liposome of these monoclonal antibodies A chemical reaction and others, for example, 
Leserman, [Leserman et al., Nature, and 288,602-604] (1980) is followed. What was performed by using 
a cross linking agent and N-hydroxy SUKUSHINIMIJIRU-3-(2-pyridyl dithio) propionate (SPDP) this 
invention person prepared immuno liposome excellent in the transgenics and manifestation effectiveness 
to the rate of embedding, and a tumor cell to liposome by the original approach shaking is only, without 
performing a chemical reaction in this research. 

[0006] [0007] it is just going to expect the installation to the tumor cell of ceramide, an anti-Fas 
antibody, magnetite, or a gene that the possibility of use of the above immuno liposome is very much 
based on the above knowledge 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the immuno 
liposome which introduces ceramide or an anti-Fas antibody into a tumor cell alternatively, and can 
guide apotosis efficiently, the immuno liposome which introduces magnetite or a gene into a tumor cell 
alternatively, and has the description as a vector of warm temperature or gene therapy, and those 
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preparation approaches. 
[0008] 

[Means for Achieving the Goal] this invention persons proved that these could be introduced into a 
tumor cell efficiently and alternatively enclosure or by carrying out embedding to the cationic liposome 
which combined the monoclonal antibody G-22 (anti-CD44 antibody) which reacts alternatively 
ceramide, an anti-Fas antibody, magnetite, or a gene to a tumor cell, as a result of repeating research that 
the above-mentioned technical problem should be solved. Furthermore, by front 2 persons, it found out 
that apotosis could be efficiently guided to a GURIOMA cell by installation, and this invention was 
completed. 

[0009] That is, this invention explains this invention to the following related with the immuno liposome 
characterized by enclosure or carrying out embedding at the cationic liposome which combined the 
monoclonal antibody (anti-CD44 antibody) which reacts alternatively to a tumor cell the antitumor 
activity matter chosen from the group which consists of ceramide, an anti-Fas antibody, magnetite, and a 
gene, and its preparation approach concretely. 
[0010] 

[Embodiment of the Invention] 

The liposome film used as the foundation of liposome film this invention consists of monoclonal 
antibodies (anti-CD44 antibody) which react to the tumor cells (a GURIOMA cell, a melanoma cell, 
lung cancer cell, etc.) which are carrying out the superfluous manifestation of two kinds of lipids and 
CD44 of dimethyl dioctadecyl ammonium bromide (DDAB) and dioleoyl phosphatidylethanolamine 
(DOPE) alternatively. Since stabilization of the configuration of liposome is achieved, choline lipids, 
such as JIRAU roil phosphatidylcholine (DLPC), may be added. DDAB which is one of the 
configuration lipids is a lipid which gives positive charge to liposome. The additive to the tumor cell 
which the electric charge of inside-and-outside both sides of liposome is just carried out, consequently 
has negative charge, i.e., the introductory effectiveness of the various antitumor activity matter 
(ceramide, an anti-Fas antibody, magnetite, or gene) said to this invention, improves by using this lipid. 
Furthermore with the gene, it has led also to enclosure in the case of liposome preparation, or 
improvement in embedding effectiveness from the very thing having negative charge. Configuration 
mole ratio of a lipid Being referred to as 2: 1 or 1 :2 by DDAB and DOPE is illustrated, and a suitable 
quantity of an additive may be added. 

[001 1] The device will not be asked, if the antitumor activity matter introduced to a tumor cell in 
antitumor activity matter this invention introduced into a tumor cell is introduced into a tumor cell and 
the antitumor effectiveness can be demonstrated. What is specifically alternatively introduced into a 
tumor cell and can guide apotosis efficiently, for example, ceramide, (C2 or C6 ceramide analog which 
can guide the apotosis of ceramide or others), an anti-Fas antibody or the magnetite that is alternatively 
introduced into a tumor cell and can demonstrate a warm temperature curative effect, and a gene still 
more effective in antitumor are said. As a gene effective in antitumor, suitably A suicide gene, the gene 
which specifically carries out the code of the herpes simplex thymidine kinase, Or in a cytokine gene 
and a concrete target, it is interferon (IFN). - alpha, beta, gamma, a granulocyte macrophage colony- 
stimulating factor (GM-CSF), (Interleukin IL)-lalpha, IL-lbeta, IL-lalpha, IL-lbeta, IL-2, IL-3, IL-4, 
IL-6, IL-7, and IL-10, IL-12, IL-13, IL-15, tumor necrosis factor (TNF) - alpha, Lymphotoxin (LT) - 
beta and a granulocyte colony-stimulating factor (G-CSF), A macrophage colony-stimulating factor (M- 
CSF) and a macrophage migration inhibition factor (MIF), The gene which carries out the code of the 
various cytokine, such as a leukemia inhibitory factor (LIF), the T cell activation costimulatory factor 
B7 (CD80) and B7-2 (CD86), kit ligand, and Oncostatin M, is mentioned. Even if the above-mentioned 
gene used in this invention is cDNA which isolated and was obtained from the cell using the well- 
known technique, it may be chemically compounded according to approaches, such as PORIME ball- 
race chain reaction (PCR), from the information disclosed by well-known reference etc., but in order to 
suppress immunity-rejection to min, and in order to raise a curative effect, its thing of the Homo sapiens 
origin is desirable. 

[0012] G-22 monoclonal antibody (anti-CD44 antibody) 
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The fact that CD44 which a part of HITOGURIOMA cell, melanoma cell, or lung cancer cell was 
identified as homing receptor of a lymphocyte by research of this invention persons is superfluously 
discovered is found out. It is based on this fact. [Wakabayashi T to which production of a specific 
antibody (anti-CD44 antibody) to a HITOGURIOMA cell was performed, Yoshida J, Seo H, et al., and 
Characterization of neuroectodermal antigen by a monoclonal antibody and its application in CSF 
diagnosis of human glioma. J Neurosurg, 68, and 449-455 (1988), Okada H and YoshidaJ, Seo H, et al., 
Anti - 0 [ glioma ] surface antigen monoclonal antibody G-22 recognized overexpressedCD44 in 
gliomacells.Cancer Immunol.Immunother.39, 313-317 (1994)]. Production can be performed by uniting 
the splenic cells and myeloma cell of a mouse which were immunized with the antigen discovered on an 
obligatory means, i.e., this cell, and cultivating the obtained hybridoma. Moreover, a monoclonal 
antibody may be intact IgG or may be the part, for example, any of F(ab f ) 2. 

[0013] The tumor cell set as the object of the therapy by immuno liposome in tumor cell this invention is 
a GURIOMA cell, a melanoma cell, or a lung cancer cell etc. which is a CD44 superfluous 
manifestation cell. 

[0014] It can carry out by the approach which added some amelioration to the vibration which is an 
obligatory means in the case of preparation of multiplex layer liposome as the preparation approach of 
the immuno liposome of preparation this invention of immuno liposome. The aforementioned lipid 
thru/or the aforementioned mixed lipid (in the case of ceramide, it mixes together with a liposome lipid 
after dissolving in chloroform at this time) which specifically dissolved in chloroform is added to a 
spitz, a solvent is evaporated in a rotary evaporator, and the liposome film is prepared. The phosphate 
buffer solution which contains an anti-Fas antibody, magnetite, or a gene in this is added, G-22 
monoclonal antibody (anti-CD44 antibody) is further added at a rate of 2ng(s) to 2microg to lmicromol, 
and it shakes for 5 minutes from 1 . Per 1 micro of lipids mol, as for 2microg from 2ng(s), and magnetite, 
5 to 30microg is illustrated, and, as for a monoclonal antibody, 5 to 30microg is illustrated for the 
mixing ratio of a lipid and other additives (a monoclonal antibody is included), as for a gene. 
[0015] The aforementioned lipid thru/or the aforementioned mixed lipid (in the case of ceramide, it 
mixes together with a liposome lipid after dissolving in chloroform at this time) which dissolved in 
pharmaceutical preparation-ized chloroform is added to a spitz, a solvent is evaporated in a rotary 
evaporator, and the liposome film is prepared. According to this approach, vial-ization of the liposome 
film is measured and sterilization preservation is carried out. In order to prevent oxidation of a lipid, 
cool place preservation is desirable. On the other hand, the antibody, the magnetite, or the gene which is 
other additives is made into a different vial, respectively, and is saved. Also in this case, cool place 
preservation is desirable. It mixes just before use and the vial (depending on the case, they are two 
kinds) of this additive and the vial of the liposome film are used after shaking. 

[0016] As an administration gestalt of the immuno liposome of this invention, partial injection is carried 
out to anticipation seeding or the transition part corresponding to the neoplasm focus or a neoplasm, and 
also the whole body administration in the usual vein and an artery etc. is mentioned depending on the 
case. Although the dose of the immuno liposome of this invention changes with age, sex, a symptom, a 
route of administration, and counts of administration, it is appropriate for it to convert per adult day and 
into the amount of lipids, and to consider as the range of 10 to 1000nmol(s). 
[0017] 

[Example] The following examples explain this invention to a detail further. These examples are the 
things for explanation and do not limit the range of this invention. 

[Example 1] The preparation (1) ceramide and the lipid C2 for liposome of ceramide content immuno 
liposome - They are MATREYA INC., Pleasant Gap, PA, and USA about ceramide. More; Dimethyl 
dioctadecyl ammonium bromide (DDAB), JIRAU roil phosphatidylcholine (DLPC) - Sigma Chemical 
Co., St., Louis, and MO; And They are Avanti Polar Lipids, Birmingham, and AL about dioleoyl 
phosphatidyl-ethanolamine (DOPE). It purchased and this was used. 

[0018] (2) G-22 The specific G-22 monoclonal antibody (mouse IgG monoclonal antibody) was 
performed to the surface antigen (CD44) of the preparation HITOGURIOMA cell of a monoclonal 
antibody according to the publication of Wakabayashi, T.et al., J.Neurosurg., 68, and 449-455 (1988). 
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The spleen cell of the mouse first immunized by HITOGURIOMA cell strain SK-MG -4 was united 
with mouse myeloma cell strain NS-1 according to Dippold WG, Lloyd KO, Li LYC et aL, 
Proc.Natl.Acad.Sci.USA 77, and 61 14-61 18 (1980). Acting as the monitor of the antibody activity in the 
culture supernatant on the panel of a GURIOMA cell, a neuroblastoma, and the culture cell strain of 
other tumor cell origins, the hybridoma was chosen and cloning was performed in limiting dilution. The 
selected hybridoma was inoculated into the B ALB/c mouse and the target monoclonal antibody was 
obtained from ascites. 

[0019] (3) Preparation of the preparation liposome of liposome was performed by the brief method 
which added some amelioration to the vibration which is an obligatory means in the case of preparation 
of multiplex layer liposome. First, DDAB, DOPE, and C2 - It is ceramide 1 :2:2 Or solvent removal was 
carried out at the bottom of the test tube which carried out dissolution mixing and which was silicon- 
ized with chloroform at a rate of 1 :2:4 (whole-quantity 2 mumol) using the rotary evaporator. To this 
lipid film, it is (2). Prepared 2microg Phosphate buffer solution 500 of Dulbecco containing G-22 
monoclonal antibody mul It added. The ceramide-immuno liposome made into the purpose was obtained 
by shaking the test tube containing a lipid film and a phosphate buffer solution for 1 - 5 minutes until' 
mixture becomes clarification. 

[0020] (4) Introductory HITOGURIOMA cell to the tumor cell of ceramide It is U-251SP, SK-MG -1, 
and T98G 10% Fetal calf serum (FCS), streptomycin (100microg/(ml)), penicillin (lOOU/ml), and 4mM 
It maintained by Dulbecco f s minimum essential medium (DMEM) which added L-glutamic acid and 
nonessential amino acid. 

[0021] Culture culture-medium suspension of the above-mentioned GURIOMA cell (7.5x104 cells/ml) 
2ml Falcon (Falcon) plate (#3046) It scatters to each well and they are 5%C02 and 95%. It incubated at 
37 degrees C under the wet atmosphere of air for 24 hours, liposome solution 30microl (60nmol lipid) 
the mole fraction - 1:2:2 (=DDAB:DOPE:C2-ceramide) it is - the time — the last concentration of 
ceramide - 12microM it becomes - as - or the mole fraction — 1 :2:4 (=DDAB:DOPE:C2-ceramide) it 
is - the time -- the last concentration of ceramide - 24microM It added to the culture culture medium so 
that it might become. Culture media were exchanged after 16-hour culture at 37 degrees C, and fixed 
time amount incubation of the cell was carried out at 37 more degrees C. They are DDAB and DLPC 
about the empty liposome which is controlled, It reaches, DOPE is used and it is the mole fraction, 
respectively 1:2:2 It prepared. 
[0022] [The example 1 of atrial] 

(1) Analysis of analysis (approach) DNA fragmentation of DNA fragmentation [Jarvis WD and 
Kolesnick RN, Fornari FA, and Traylor RS, Gewirtz DA, and Grant S and Induction of apoptotic DNA 
damage and cell deathby activation of the sphingomyelin pathway, Proc.Natl.Acad.Sci., USA, 91, 73-77 
(1994)] To the approach of a publication, some amelioration Added 2% agarose gel electrophoresis 
performed. A suspension cell or fixing cells are collected two days after ceramide-immuno liposome (24 
muM) processing, and it dissolves in SDS/0.1M NaCl/lmM EDTA, and pH7.5 0.5%, and is Protease K 
(100microg/(ml)) about the solution. 50 degrees C was processed for 12 hours. It is Protease K 94 
degrees C and 5 By carrying out thermal denaturation between parts, inactivation is carried out and it is 
1/10 capacity. 3M Sodium acetate and 2.5 The cold ethanol of twice capacity was added in order to 
settle DNA. A solution is held by -70 ** for 15 minutes, and it is 30,000xg. At-long-intervals alignment 
separation was carried out for 10 minutes. It is TE20microl about a pellet to the last. It dissolves and is 
0.4. Electrophoresis was carried out by 2% agarose gel containing mug/ml of ethidium bromide. The 
resolving pattern was visualized under UV light. 

[0023] (Result) DNA extracted from the cultured cell processed in ceramide-immuno liposome showed 
die electrophoresis profile of the ladder-type of the oligo nucleosome DNA fragment which is the 
description of apotosis ( drawing 1 ). 

[0024] (2) The antitumor effectiveness (approach) ceramide-immuno liposome to the cultured cell of 
ceramide-liposome, Or ceramide liposome prepared similarly [ without combining an antibody ] [mole 
fraction 1:2:2 (=DDAB:DOPE:C2-ceramide); [ Ceramide last concentration 12microM in a culture 
medium, ] Or mole fraction 1:2:4 (=DDAB:DOPE:C2-ceramide); The growth inhibition effectiveness of 
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the ceramide introduced into the culture GURIOMA cell was investigated using ceramide last 
concentration [ of 24micro ] M] in a culture medium. Into the culture GURIOMA cell, 48 hours after 
carrying out liposome processing, measurement of the viable count which eliminated trypan blue dyeing 
under the hemosite meter estimated. As control, processing by empty liposome or ethanol-dissolution 
ceramide (four in ethanol mM) was performed. 

[0025] (Result) In Table 1, the percentage reduction of cytotoxic (%), i.e., the number of survival cells 
to an unsettled cell, was shown about each liposome mold and a cell strain, depending on the empty 
liposome of control, remarkable cytotoxicity was not observed at all — receiving — ceramide liposome 
12microM ****-- all three sorts of cells -- setting cytotoxicity - appearing -- ceramide-immuno 
liposome 12microM ****-- it turned out that still higher cytotoxicity is shown and effectiveness goes 
up further by association of an antibody. It compared with the case of ethanol-dissolution liposome. The 
statistical difference by student-t test (p< 0.01) is U-251SP who processed by ceramide-liposome. And it 
saw in all the cells of SK-MG -1 and ceramide-immuno liposome processing. 
[0026] moreover, ceramide liposome 24microM Ceramide liposome 12microM comparing — high 
cytotoxicity — being shown — the effectiveness - a dosage - although it turned out that it is anaclitic, 
the dose-dependency was similarly seen in ceramide-immuno liposome. Moreover, SK-MG -1 And the 
statistical difference was looked at by T98G. 
[0027] 
[Table 1] 

A cell strain Processing liposome U-251SP SK-MG1 T98G 

Empty liposome 2.0**0 5.8**2 8.1**1.2 Ethanol-dissolution ceramide (12microM) 

7.5**1 35.4**2 50.0**2.4 Ceramide liposome (12microM) 34.7**2 * 54.6**1.5 * 60.6**1.4 Ceramide- 
immuno liposome (12microM) 56.3**2.5 * 63.8**1.5 *80.3**0.7 * ethanol-dissolution ceramide 
(24microM) 33.1**1.5 39.2**356.1**2.4 ceramide liposome (24microM) 44.2**2.569.1**0.35* 

81.8**0.3 * ceramide-immuno liposome 61.8**2 (24microM) 72.4**1.7 * 86.3**0.6 * 

cytotoxicity (%) 

* Those with a statistical difference student-t test [(p< 0.01)0028] [Example 2] The preparation (1) anti- 
Fas antibody of anti-Fas antibody content immuno liposome and the lipid anti-Fas antibody for liposome 
were purchased from Medical and biological laboratories (MBL), Co., Ltd., Nagoya, and Japan. The 
lipid for liposome is like the above. 
[0029] (2) G-22 monoclonal antibody (anti-CD44 antibody) 
It is like the above. 

[0030] (3) Preparation of the preparation anti-Fas antibody content immuno liposome of anti-Fas 
antibody content immuno liposome was performed by the approach which added some amelioration to 
the vibration which is an obligatory means in the case of preparation of multiplex layer liposome. 
Choline lipids, such as JIRAU roil phosphatidylcholine (DLPC), were added in order to achieve 
stabilization of the configuration of liposome first. That is, the solvent was removed at the bottom of the 
spitz which carried out dissolution mixing at a rate of 1 :2:2 or 1 :3 :2 at chloroform, and silicon-ized 
DDAB, DOPE, and a choline lipid by the mole ratio, respectively using the rotary evaporator. It is the 
lipid total amount mol of 1 micro about the anti-Fas antibody which dissolved in this lipid film (liposome 
film) at the phosphate buffer solution. It receives and is 2ng(s) to 2microg. It adds at a rate and is the 
lipid total amount mol of 1 micro about G-22 monoclonal antibody (anti-CD44 antibody) further. It 
receives and is 2ng(s) to 2microg. It added at a rate and shook for 5 minutes from 1. Furthermore, the 
phosphate buffer solution was added after that, and the whole quantity was prepared to 500microl. The 
anti-Fas antibody content immuno liposome made into the purpose by this approach was obtained. 
[0031] [Example 2 of a trial] They are 15 thru/or 30nmol lipid / ml about the antitumor effectiveness 
(approach) anti-Fas antibody content immuno liposome to the cultured cell of the antitumor 
effectiveness (1) anti-Fas antibody content immuno liposome to the cultured cell of anti-Fas antibody 
content immuno liposome. It added into the culture GURIOMA cell at a rate, and the growth inhibition 
effectiveness of a GURIOMA cell was investigated. Tales-doses addition of the anti-Fas antibody free 
as an object was carried out. 
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[0032] (Result) In Table 2, the percentage reduction of cytotoxic (%), i.e., the number of survival cells 
to an unsettled cell, was shown about each liposome mold and a cell strain. Also in any of an anti-Fas 
antibody and anti-Fas antibody content immuno liposome, cytotoxicity was observed in all culture cell 
strains. The way of anti-Fas antibody content immuno liposome had a significant difference statistically, 
and the cytotoxicity had it. [ stronger than the case where a free anti-Fas antibody is added ] Moreover, 
as for the cytotoxic gestalt, it was proved by the TUNEL assay that it is apotosis. 
[0033] 
[Table 2] 

A cell strain U-251 SP SK-MG -1 T98G 

Liposome of sky 1.2 ** 0.3 4.2**1.8 5.0**1.1 Pit Fas antibody 0.1 mug 4.3**0.7 2.5**0.4 3.2**1.5 1.0 
mug 8.4**2.5 10.1**2.1 12.7**3.0 100 mug 56.7**4.460.3**3.8 58.9**5.5 Liposome The amount of 
antibodies 0.1 mug 52.2**3.8 48.3**5.450.1**6.3 1.0 mug 78.4**4.5 67.5**4.767.4**3.8 The amount 
of immuno liposome antibodies 0.1 mug 69.3**4.1 64.5**3.4 66.6**4.21.0 mug 88.7**6.3 80.5**7.1 

85.3**3.9 [0034] The preparation (1) magnetite of [example 3] magnetite 

content immuno liposome and the lipid magnetite for liposome were prepared according to the approach 

of Sinkai M, Honda H, Kabayashi T, Preparation of fine magnetic particles and application for enzyme 

immobilization Biocatalysis, 5, and 61-69 (1991). 

[0035] The lipid for liposome is like the above. 

[0036] (2) G-22 monoclonal antibody (anti-CD44 antibody) 

It is like the above. 

[0037] (3) Preparation of the preparation magnetite content immuno liposome of magnetite content 
immuno liposome was performed by the approach which added some amelioration to the vibration 
which is an obligatory means in the case of preparation of multiplex layer liposome. Choline lipids, such 
as JIRAU roil phosphatidylcholine (DLPC), were added in order to achieve stabilization of a 
configuration first. The solvent was removed at the bottom of the spitz which carried out dissolution 
mixing at a rate of 1 :2:2 at chloroform, and silicon-ized DDAB, DOPE, and a choline lipid by the mole 
ratio, respectively using the rotary evaporator. It is 20microg to the lipid total amount mol of 1 micro 
about the magnetite dissolved in this lipid film (liposome film) at the phosphate buffer solution. It adds 
at a rate and is [ as opposed to / further / the lipid total amount mol of 1 micro ] 2ng(s) to 2microg about 
G-22 monoclonal antibody (anti-CD44 antibody). It added at a rate and shook for 5 minutes from 1. 
Furthermore, a phosphate buffer solution is added after that, and it is 500microl about the whole 
quantity. It prepared. The magnetite content immuno liposome made into the purpose by this approach 
was obtained. 

[0038] They are 15 thru/or 30nmol lipid / ml about the incorporation (approach) magnetite content 
immuno liposome of the incorporation (1) magnetite of the iron of the cultured cell by [example 3 of 
trial] magnetite content immuno liposome. It added into the culture GURIOMA cell at a rate, and the 
amount of incorporation of the magnetite of a GURIOMA cell was investigated. Tales-doses addition of 
the magnetite free as an object was carried out. The cell was removed by concentrated hydrochloric acid, 
it removed the cell melt in TCA after the dissolution, and the amount of incorporation of intracellular 
magnetite added StCl, measured the concentration of magnetite in atomic absorption analysis, and 
computed the amount of magnetite. 

[0039] (Result) In Table 3, the amount of the magnetite incorporated by the culture GURIOMA cell was 
shown about each liposome mold. When the free magnetite of tales doses was added into a culture 
GURIOMA cell, most incorporation of intracellular magnetite was not observed. On the other hand, 
incorporation of a lot of magnetite was observed in magnetite content immuno liposome. The amount of 
incorporation was 10 or more times of the liposome prepared by lipid called phosphatidylcholine, 
conventional phosphatidylserine, or conventional cholesterol. Moreover, the iron amount of 
incorporation increased more nearly intentionally than the usual liposome which has not combined anti- 
CD44 antibody by the immuno liposome which combined anti-CD44 antibody. 
[0040] 
[Table 3] 
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A cell strain U-251 SP SK-MG -1 T98G liposome 17.0 

18.0 19.0 Immuno liposome 42.0 36.0 As for a 37.0 numeric value, magnetite 

content liposome or even a cell in 16 hours after immuno liposome administration shows the amount of 
incorporation of neighboring magnetite (304/cell of pg-Fe). 

[0041] [Example 4] The preparation (1) gene of gene content immuno liposome and the lipid gene for 
liposome used eukaryotic cell expression vectors, such as pCHl 10 (it purchases from Pharmacia), and 
pSV2 IFN-beta (a grant is made from Toray Industries, Inc.). The lipid for liposome is like the above. 
[0042] (2) G-22 monoclonal antibody (anti-CD44 antibody) 
It is like tiie above. 

[0043] (3) Preparation of gene content immuno liposome preparation gene content immuno liposome 
was performed by the approach which added some amelioration to the vibration which is an obligatory 
means in the case of preparation of multiplex layer liposome. Choline lipids, such as JIRAU roil 
phosphatidylcholine (DLPC), were added in order to achieve stabilization of a configuration first. The 
solvent was removed at the bottom of the spitz which carried out dissolution mixing at a rate of 1 :2:2 at 
chloroform, and silicon-ized DDAB, DOPE, and a choline lipid by the mole ratio, respectively using the 
rotary evaporator. It is the lipid total amount mol of 1 micro about the gene which dissolved in this lipid 
film (liposome film) at the phosphate buffer solution. It receives and is 20microg. It adds at a rate and is 
the lipid total amount mol of 1 micro about G-22 monoclonal antibody (anti-CD44 antibody) further. It 
receives and is 2ng(s) to 2microg. It added at a rate and shook for 5 minutes from 1 . Furthermore, a 
phosphate buffer solution is added after that, and it is 500microl about the whole quantity. It prepared. 
The gene content immuno liposome made into the purpose by this approach was obtained. 
[0044] [Example 4 of a trial] The gene expression (1) gene-expression (approach) gene content immuno 
liposome in the cultured cell by gene content immuno liposome was added into the culture GURIOMA 
cell at 15 thru/or 30nmol lipid / a rate of ml, and the introductory gene expression in a GURIOMA cell 
was investigated. Tales-doses addition of the gene free as an object was carried out. 
[0045] (Result) In Table 4, the gene expression introduced into the culture GURIOMA cell was shown 
about each liposome mold. When the free gene of tales doses was added into a culture GURIOMA cell, 
the manifestation was not observed at all. On the other hand by gene content immuno liposome, the 
manifestation was observed. Moreover, introductory gene expression increased more nearly 
intentionally than the usual liposome which has not combined anti-CD44 antibody by the immuno 
liposome which combined anti-CD44 antibody. 
[0046] 
[Table 4] 

A cell strain U-251 SP SK-MG -1 T98G 

The liposome of sky 2.5 > 2.5 > 2.5 > A free gene 2.5 > 2.5 > 2.5 > Liposome 7.5 nmol 23.8 ** 4.0 30.7 
** 4.8 39.8 ** 8.8 15.0 nmol 52.0** 7.8 60.8 ** 5.6 77.8**12.7 30.0 nmol 126.3**12.1 1 12.1**10.7 
168.3**17.5 Immuno liposome 7.5 nmol 85.0 ** 7.6 88.9 ** 8.5 63.3 ** 9.7 15.0 nmol 175.8**10.8 

170.5**1 1.6 140.8**15.3 30.0 nmol 256.3**15.7 240.4**14.7 A 263.3**19.5 

numeric value is the beta interferon concentration (IU/ml) in the culture medium on the 4th after 

transgenics. 

[0047] 

[Effect of the Invention] Since according to the ceramide content immuno liposome of this invention, or 
anti-Fas antibody content immuno liposome ceramide or an anti-Fas antibody is introduced into a tumor 
cell efficiently and alternatively and apotosis can be guided, it is effective for the therapy to a malignant 
tumor. Moreover, it is thought that these are useful to the elucidation of the device of apotosis. 
[0048] Since magnetite can be far introduced into a tumor cell efficiently from the magnetite added free 
according to the magnetite content immuno liposome of this invention, it is effective for the partial 
warm temperature therapy to a malignant tumor. Since according to the gene content immuno liposome 
of this invention a gene can be efficiently introduced into a tumor cell and it can be discovered, it is 
effective for the gene therapy to a malignant tumor. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The AGARORUGERU electrophoresis photograph of DNA extracted from the GURIOMA 
cell by ceramide-immuno liposome processing is shown. 
Lane 1 : Molecular weight marker 
Lane 2: Extract DNA 
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